
COKD3 COBETCKHX 

COUHA/IHCTWECKMX 

PEcnvBJifiK 



TOCyAAPCTBEhHbtW KGMWTET 

HO W306PETENMHM H OTKPblTHflM 

flPtf riCHT CCCP 



<I9> 



SU,n A1 



<5(>5 E21B29/10 



OnMCAHME M30BPETEHMA 

K ABTOPCKOMy CBI/lflETE/lbCTBY 



1 

(21) 4638148/03 

(22) 26.12.88 

(46) 30.06.91. !&»/], Mi 24 

(71) BcecoiosHMA HayHHo-MCC/ieAoeaTenbCKwii 

W npOeKTHO-KOHCTpyKTOpCKM^ WHCTMTyT rG0~ 

4>u3MMecicwx MeroAoa Mcc/teAOaaHMift. Mcnwra- 
hua m KOHTpon» He<t>Tera30pa3eeAOHHbix 
cxeawviH 

(72) E. H, yTptiBSHOB M.A. C. HaviropnH 

(53) 622.245.4(088,8) 

(56) flaTeHT CU1A I* 3179168, 166-14, 
ony6/inK. 1965. 

AeropcKoe CBWAeTe/ibcroo CCCP 
1571213. Kfl. E 21 B 29/10, 26.07.88. 
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(57) l43o6peTenne othochtc* k peMOKTwo-M30- 
' nflUwOHMbiM pa6oTaM o6caAHux koaohh He<t>« 

Tei-a3dBbix cxaa^MH a/»* BoccTaHOBnenwa mx 
repMeT*wHOCTn. Uenb-noBWiueHne HaAexno- 
cru ycTdHOBKM MeTa/i/iwMecicoro n/iacTwp* 
(Mil). B KOpnyce ycipoftcrea yCTaHOBAeMbi 
3/ieKTpoABwraTenbc p6Ay*TopoM , ruAPonacoc 
m rMApoMM/iMMAp c rio/ibJM nopui«€M m luto- 
kom. noA MIT Ma aa/iy Kopnyca ycraHOB/ieHa 
paCKaTwaaioma* ro/iOBica (Pf). B HWttMc* m*c- 



tm Kopnyca c B03w>xHoCTbio BsaMMOAewCTBvt^ 
c Mfl p33Memeii ynop c jkbctko cbh33mhwm c 
hum npiiBOAOM ero oceeoro nepeMeineHns. 
HaA Pf" pacfto/io*<eH AopHvipyjomwfi KOHyc. 

yCTaHOB/ieHHUft H3 UJTOIce C BO3M0>KHOCTbK) 

B3awMOAefiCTBvi» c Mn. IlpMBOA nepeMetue- 
Mwpynopa Bwno/iHeH 8 BKAe AM<J>0epeHui/iaiib- 
Moro nopUJHfl. ycTaHoe/ieHHoro b icopnyce m 
o6pa3yjoaiero c ero cTeHKaMn ^ee tcaMepy. 
0ah3 m3 icaviep ruApaa/iMHecKn cessans KaHa- 
/ioM c no/iocjbK) MarMeTaMM«, a Apyraa - APy- 

fWM KSH3/10M C nO/IOCTblO eC3CUBaHMJ» 

rviApOHacoca. Meacay co6otf KaMepw ca«3aHw 
KaHanoM c pacnonoxceHMbiM e hcm o6peTMUM 
K/ianaHOM co ujtokom. KOHyc, npoxoA* "O Mfl. 
AecJ>opMMpy€T ero a um/iuhaP w npn^MMaer k 
p^MOHTHpyeMovt Tpy6e. nepeMetfiaeMaa 
Bc/iefl 3a KOHycoM PT co3Aaer Aono/iHWTertb- 
nyio n/iacTnsecKy»o Ae<t>opMannio. flpn aoctm- 
xehMd eepxHero nonoxenvi* rT cbohm 
topuom B03AeHCTeye*r Ha ujtok Knanana, koto- 

pfc4# OTXpUBBeT AOCTyn pa60H6w XHAKOCTiA M3 

xaMepbi H3A noparneM no xaHa/iy b nonocib 
BC3CbtB3HWH rwAPOHacoca. KoHtaKTHas n/io- 
maAV> n yAepMWBatoinee yen/we Mn Ha ctghkc 
o6c3Amom KOnOHtibi AocTaTOMHbi a"« eroyAep- 



H3o6peTenne othocmtch k ycrpofiCTBaM 

AAH pCMOHTHO-M30AnUM0HHblX pa6oT 05C3A' 

hwx ko/iohh He<t>Tera3oewx CKBaxviH c uenbio 
BOccTaHoeneKvifl wx repMeTMMHOCTn. 

Ue^ibio M3o6peT€Hn« wenneYcq noetitiie- 
HVte HaA^xnocTM ycraHOBKn Meran/iwMecKoro 
n/>acTupA. 



Ha sepxe^e cxeMarwMHo M3o6paxeHO 
npeA^araeMoe ycipofiCTBO a^» pcmohts 06- 
caAHO* ko/^ohhw. npoAonbMww pa3pe3- 

B uM/wHApuMecKOM Kopnyce 1 yctpowCT- 
aa. cnycxaeMoro b cKBa>KMMy Ha Ka6ene 2. 
pacno/ioxteH snexipOABuraTenb 3 c peAy* T <^ 
POM 4. A8y^ n ^y M ^ € P HW ^ ruApOHacoc 5 c Bca- 
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CbiBaiomMMn 6. HarHCTaienbHUMM 7 u peAy«- 
hhohhum 8 KAananaMM. .waPOUm/ihhap 9 c 
no/ibiM nopuiKeM 10 vi ujtokom 1 1 , AM<J><pepeH- 
UHanbHua nopiueHh 12, «b/iak>iu>imc« npuBO- 
AOm oceaoro nepeMemeHMfl ynppa 13. m 

*eCT<0 C HUM C8ft33HMUi?U AOpHMpyiOlUMM K0~ 

nyc 14 c noAnpy*nHeHHWMw n/raoaiomHMM 
nnaujKaMM 15. pacicaTbieatomaH ronoBKa 16 n 
npoAOHbHO-ro<J>pnpOBaMMwft MeTan/H/iMecxwfi 
n/iacrwpb 17. Pa6oHMe no/tocrti ruAPOHwnwH- 
Apa 9 m no^oro nopaiHR 10 ApaaAWMBCKM 
CBfl3aHW MexAy co6ofl no icana/iy a. *epe3 noA- 
npy>KviHeHHwM 30nOTHWK-nepexnK>HaTeflb 18, 
xaMepa. o6pa30B3HHaa cTewxaMM xopnyca w 
Ai4<t>4>epeHUuanbHUM nopiUHeM 12. rwAPaaiH- 
neCKM CBR33H3 no xaHanyfc no^ocibio Harne- 
Tanun rMApoHacoca. 

flpyrap xaMepa, o6pa30B3MHafl CTenxaMH 
Kopnyca u aw<|>4>epeHuviaiibHbiM nopiuneM. 
TMApaBnUMeCKW C&A33M3 c nO/lOCTbK) Bcacwaa- 
HMA ruAPOHacoca xaK3flOM#. 

B AW<t>'<l>epeHUMa/ibHOM noptuHe aih cb«- 
3m efievix KaMep Bbino/meH xanan c axcwa/ibHO 
pacnonoxceHHUM o6paTHWM xnanaHOM 19 c 
BbiCTyrraiotmdM M3 xopnyca wtoxom, B mcxoa- 
hom nonoxertVM KnanaH 19 3axpbrr m pa3Ae/i^ 
er xaMfcpu, 0 6pa30BaHHvie 

Ai*4>$epeHUHa/!bHbiM nopajneM 12 co CTeHxa- 
MUKopnyca. BHyTpennafl nonocTbyctpoacTBa 
3anO/»HeH3- pa60Wft ttWAKGCTbK) m ckomh6h- 

cwpoBana c BKeujMe* cxaaxuHHoft cpeAOii 
anaCTwHHUM KOMneHcaTOpOM 20. flopuwpyio- 
ia«ft icowyc 14 m pacKaTbiBaiou4a« ronoBxa 16 
yCTawoB/ieKy Ha xonue nonoro uuoxa 1 1 . npw 
3TOM;papKaTUBaiou;afl ro/iOBxa xMneMaTMMe- 
cicm cb* aana c sneicTpoABwraTe^eM 3 *epe3 
T^necxommecxuvi Ban 21 xopnyca. ycTanoa- 
neHHUft hb onopax xaneHvia b nonoM wroxe 1 1 . 
nopujv.e 10.CB«3aKMuii C hum Ba/i 22 w n/iaHe- 
Tap.H>Fi peAYKTop 4. Ha eany 22 ycTanoB/ieH 

3KCuenTpMK 23,cny*amn& npwaoAOM Aayx 

niiywxepoa rMAPonacoca 5. 

npoAO/»bHo-ro4>pnpoBaHHbi^ MeTan/iMMe- 

ckmvi n/iactbipb 17 b TpaMcnopTHOM no/towe- 

hmh pacno/io*eH MexAy. ^e. yAep*fiBaeTC« 

AopHWpyfOiUMM KonycoM 14 m ynopOM 13. 
J\n* 3aKpenneHMfl ycTpoAcraa b koaohmc 

oho cHa6xeHO ynopHwMM uimincaMW nni* »xo- 

P«mm (ne noK33aMkj). 

YcTpoCicTBO pa6oTaeT c/ieAyom"* o6pa- 

30M. 

Ha MHtepBane npOBeAenwn pgmohtho* 
M3on«uMOMMbix pa6ot no Ka6enio 2 BKnwwaeT- 
CJi 3/ieKTpOABwraTenb 3. xoTopwC?! nepe3 
3KcueHTpwK 23 npMBOAKT b Ae&CTBue nnyn)Ke- 
pw rviAPonacoca 5 n 0AH0BpeMenH0 bo apaiue- 
huc sepea Banu 21 m 22 pacxaTUBajouwio 
ronoeicy 16: HepBOMasanbHO Kopnyc 1 npn6o- 
pa 3a«xopMBaeTc« a tononne Tpy6. a 3ateM 



ca nocTynaeT d KSMepy h3a AH^epeMUna/»b- 
hwm nopiuH€M 12 m paGonee AaaneHwe nepea 
ynop l3yAepjKwaaeT npoAO/ibMO-ro^pupoBaM- 

MbiM MeTa/l/IMHeCKMM nnaCTbipb 17. flpH 3TOM 

o6paTHbi« Knanan 19 3aKpbiT. 

riocne AocTM>KeHMH neoCxoA^woro Aaa^e- 
HMfl noAnpyxMHeHHbia ao/ioTHMK-nepeK/iKDHa- 
Te/ib 18 nepeMecTMTCfl bhm3 ao ynopa. 
0TKpuaa« Aocryn pa6one* >kmakoctm no Kana- 
nyanoA noptuenb 10 ruAPOU^/i.viHApa 9. 

i^opHnpy»OiMM^ KOHyc 14, npoxoAa no 
nnacTupio 17, 4>opMMpyeT ero g umamhap m 
npMXMMaer x peMOHTHpyeMoiH Tpy6e. a ero 
n/idBatoiuue nnaiuxvi Ka/in6py>oT, co3Aaeafl ra- 
paHTMpoBaHHbiw naTAr. nepeMeunaeMaq BcneA 
3a AopHwpywiuuM xoHycoM 14 pacoTbiBaio- 
u^a« ro/ioaxa 16 co3AaeT Aono/iHtvre/ibHyK) 
n/iacTviHecxyK> Ae4>opMaavtK3 nnacTwpfl 17 no 

MaKpO- H MMKpOHepOBHOCTflM BMyTpBMHGJ^ 

20 areMKw o6caAnow xonOHHw w ynpOHMneT no- 
aepxMOCTHbi(H c/voft BMyTpeHHew noeepxnoc™ 
n/iacTwpw 17. npvi AOCTW)*ceHMM aepxHero no- 
noxeHwfl AopHnpywman ronoaxa 16 cbomm 
topuom B03AePiCTByeT hb oiTOK xnaoaHa 19, 
xoTOpwPi oTKpbiBaeT AOCTyn pa6o^eM >kma^o- 
ctm m3 xaMepw naA^^^P^H^ a;,bHb,M n °P" 
uiHeM 12 no xanany 6 b no/iOCTb BCacuflanwfl 
rwAPonacoca. 

8 3tom no/io^KCMnw xoHTaxYHaA nnomaAb 
n yAepKMBaioiuee ycw/iwe nnacTupR 17 wa 
cTenxe o6ca«Ho« koaohhw AOCTaTOHHw a/i« 
eroyAep>KMBaHW5i m An<M>epeHHvtanbHbift nop- 

UjeHb 12 BMeCTe C AOpHWpy«lUMM KOMyCOM 14 

vi pacxaTW8aK>iMeft ro/ioaxoti 16 nepeMecTMTc« 
aaepx. o6ecneHM8aft no/iHuw mx bwxoa ^3 nna- 

CTblpfl 17. 

Oocne aaeepiueH^fl pa6orbi no yctanoBxe 
nnacTupa 17 3/iexTponpMBOAOM 3 o6ecneMn- 
eaeTc* bcBoBoxAeHwe xopnyca npn6opa ot 
cieHxw o6caAHoi^ xonortHbt n 33TeM ycTpoacr- 
bo TpancnopTMpyeTCR na noaepxHocib. 
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(DopMyna n3o6peTeHn« 
YCTpoftCTBO A^« peMOMTa o6caAHOw *o- 
45 noHHw* BxiiKwaiomee xopnyc, ycTaHOB/ieHHwe 
a Hew 3/texTponpwaoA c peAyKTOpoM. rvtAPO- 
Macoc m rwAPOUVi/iMHAP c nonbiM nopuineM n 
ujtokom. MeTa/i/iuMecxrtft nnacTwpb. yCTanoB- 
neHHy»o hoa hum Ha Bany xopnyca pacKaTUBa- 
50 lomyio ronoflKy m pa3MemeHHWi^ b HiDXHei^ 
sacTM xopnyca c B03Mo>KHoCTb>o asaviMOAevi- 
CTBKfl c MerannvwecxnM nnaCTbipeM ynop. o t- 
nHHdiomeecfl tcm, mto. c ue/itio noswuie- 
hvis H3AOXH0CTM ycTaHOBKM MeTaA/iviMetxoro 
55 nJiacTup*. oho CMa6^ceno jxecxxo CB«3aHHbiM 
c ynopOM npwBOAOM ero oceBoro nepeMeme- 
hh» m pacno/io)KeHHWM H3A pacKaTuaaioiMew 
ronoBxov^ AopHHpywiyuM xonycOM. yCTanoB- 
neHHUM na wioxe ruAPOUw/iMHApa c bo3mo>k- 



oa 3a«xooweaeTC« b tononne Tpyu. a ' — 1 ^' ,^^ 1-(of 

^Ma^KOCT b no.aH a /.yfoTr Mfl DOH 3 co : _hoctvk> b33hmoagmct8mr c MnaMiweenw 
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n/iacTbipeV ea/i icopnyca KMHeMaTH^ecKM Can- 
aan c anecrponpuBOAOM. npuBOA oceeoro ne- 
peMeiuenMft ynopa Bbino/weH b bmas 
Aw4><t>epeHui4afli»Moro nopuiHfi, ycT3Hoe/ieH- 
Horo a icopnyce m 66pa3yK)iuero c ero CTemca- 5 
mm Aoe Kanepw, rwAPaa/iMMecicM cenaaHHbie 
Me>KAy co6ofi icaHanoH c pacno/ioxeHHWM b 



h6m o6parHWM K/ianaMOM cc iutokom, npu 
3tom OAMa H3 icaMep rnApaB/iHMec*n CBR3ana 
c no/iOCTbK> HarHeraHMH. APyra* ~ c no/iocTt»K) 
BcacwB3HM« ruApoHacoca, a AopHMpytomwi^ 

KOHyC yCTaMOB^eH C B03MO*MOCTblO B33HMO- 

AefccTBaa b BepxHeM nonoaceHMw co ujtokom 
66paTHoro wianana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 

[lower right margin] (19) SU (1 1) 1659621 Al 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 8, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 1 1 , where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1 , the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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TransPerfect Translations, Inc. 
3600 One Houston Center 
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Sworn to before me this 
23rd day of January 2002. 



Signature, Notary Public 



My commission expire* 03-22-2003 





Stamp, Notary Public 
Harris County 
Houston, TX 



